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I t is estimated that more than 10 million children in India do not receive BCG, 3 doses of OPV and DTP, and measles vaccine during their first year of life and more than 3 million of these do not receive any immunizations [1] . The complexity and diversity of India means that the distribution of unvaccinated and partially vaccinated children is not equal either between or within states. How immunization performance gaps are bridged is of interest to all stakeholders -Union and State governments and immunization partners. Bihar, India's second more populous state historically competed for the inauspicious distinction of having the lowest immunization coverage rates in the country. To be certain, times have changed and Bihar's progress to improve vaccination coverage over the past several years has been considerable. For these reasons, the assessment by Goel Unfortunately, this assessment falls short of what is needed, namely a comprehensive in-depth analysis of the effectiveness of Muskaan. Instead, the report relies on a normative description of its interventions and state-wide comparison of survey assessed vaccination coverage to make its point. The authors correctly point out that it "is difficult to extract the effect of individual interventions of Muskaan." Such an assessment is difficult; but it is not impossible. It is precisely this disaggregation of individual components of Muskaan that is needed to provide useful insight to the relative merits of interventions and the mechanisms that affect vaccination coverage [3, 4] . Rather than the fault of the authors, this situation illustrates the need to advocate for the use of appropriate methodologies when evaluating large scale programs, as well as -and above all -the need for valid and reliable data from multiple sources in order to do so.
India's Universal Immunization Program (UIP) targets an estimated annual live-birth cohort of 26 million children and faces multiple challenges that include high drop outs rates, a dearth of trained human resources at all levels, periodic vaccine stock-outs, infrequent supervision, unsafe waste disposal practices of injection material and inconsistent communication promoting immunization [5] . In addition, India's UIP also suffers from a lack of reliable, well organized program data to permit robust monitoring and evaluation to guide UIP strategic planning and policy formulation. There is a desperate need to improve the accuracy, completeness, timeliness and feedback of UIP-related data at all levels. The state-of-the-art Health Management Information System (HMIS), designed to collect service statistics and program related information for numerous programs at the district level, generates data that often bears little resemblance to reality and is of little use to program managers. The ultimate impact of immunization efforts is reduced morbidity and mortality due to vaccine preventable diseases. Yet for the exception of acute flaccid paralysis surveillance for poliomyelitis, effective and appropriate national surveillance does not exist to provide accurate burden of disease information and trends for the target diseases of current UIP antigens. Moreover, plans have not materialized to establish sentinel surveillance sites to capture disease-specific data related to new and important vaccines such as Haemophilus influenzae type b, pneumococcal and rotavirus vaccines. Monitoring of immunization session-sites and community coverage, where it's been implemented, provides real-time assessment of the quality and reach of immunization VOLUME 49 __ FEBRUARY 16, 2012 EDITORIALS services. Bihar has implemented vaccination session-site and community monitoring and together with partners provided feedback on 39,051 immunizations sessions monitored and the vaccination status of 310,843 children 0-23 months of age [6] . In a more robust assessment of Muskaan, this information would be crucial to better understand the intermediate pathways associated with the uptake of immunization services. Unfortunately, Bihar is just one of a handful of states that has implemented this system of monitoring. Lastly, strategies and intensity of activities required to increase coverage from 30 to 50 percent will not be the same when attempting to raise coverage to 90 percent and above. For this reason, it is also necessary to link budget and expenditure data to aid decisions related to the costeffectiveness of different interventions.
Over the last several years, Bihar has more than doubled its proportion of fully immunized children while aggressively pursuing polio eradication at a level of intensity rivaled only in Uttar Pradesh. Untangling the mixed effects in National Rural Health Mission (NRHM), Muskaan, polio eradication efforts and the role of Government strength and ownership is a complex endeavor that requires robust prospective program evaluation informed by multiple data sources. As well known evaluators have aptly stated, "Evaluations of complex population-level interventions are likely to have complex answers, but are necessary to improve future programs." [7] Funding: None; T he association between a low magnesium (Mg) status, and insulin resistance and the metabolic syndrome has been shown repeatedly in adults [1] , and higher Mg intakes have been shown to have a protective role [2] . This leads to the tantalizing conclusion of a mechanistic involvement of Mg in weight gain and insulin resistance through its critical role as a cofactor in several enzymes in carbohydrate metabolism [1] . However, the K m of Mg for these enzymes is close to its intracellular concentration, which does not decline easily on Mg deficient diets [3] . The effect is also subtle: the adjusted risk for diabetes with quite low (<1.7 mg/dL) serum Mg levels have been shown to increase modestly by about 1.5 fold [4] . Furthermore, reverse causality is also possible: diabetes is known to increase renal Mg excretion, and insulin resistance decreases Mg uptake. Therefore, the theoretical framework that links low Mg status to obesity and insulin resistance is not simple.
The relation between obesity and Mg is also not clear. Several studies have assessed the association between body mass index and Mg intake or status in adults, but the results are still controversial [2, 5] . This may be because the associations of low serum Mg with obesity related outcomes are subtle and subject to type 2 errors. In this issue of Indian Pediatrics, Jose, et al. [6] have found that serum Mg was lower in obese Indian children, but this counter-intuitively occurred with apparently higher Mg intakes. The authors are careful not to imply any mechanistic linkage either way, but speculate that the VOLUME 49 __ FEBRUARY 16, 2012 EDITORIALS aggravation of the insulin resistant state with low serum Mg could start early in childhood.
Measuring Mg status accurately is challenging, since serum Mg is only about 1% of the total body Mg, and most probably reflects its renal handling rather than its dietary intake. A very low Mg diet (<10%) in a human subject in 'excellent health' led to a drop by about 0.4 mg/dL in serum levels, along with negative balances, but no drop in intracellular levels [3] . On the other hand, intracellular Mg depletion has been found with normal serum Mg concentrations [1] . The point is that Mg intake cannot easily be related to serum level or status. Pre-analytical factors, including the effect of prior exercise on serum Mg, are also important.
Nevertheless, given the observation that the obese children had a higher energy adjusted Mg intake [6] , the low serum Mg levels are likely to be an 'effect' rather than a cause. The authors' opinion is that the observed differences could have been due to decreased Mg absorption or increased excretion. Both these mechanisms are plausible. The questions relate to how and why. For example, one could enquire whether the obese children had a higher calcium (Ca) intake, since this is known to interfere with Mg absorption. Indeed, dairy products are high in Ca and low in Mg content. The intake of carbonated soft drinks, with higher intakes of phosphorus could also interfere with absorption while caffeine can increase renal Mg excretion [7] . A vegetarian and unprocessed food-based diet, such as with whole grains, nuts, and green leafy vegetables, is high in Mg, which is lost during processing. Therefore, in studies that investigate associations between serum Mg and other outcomes, it is critical to have a close inspection of the dietary environment.
Observational studies such as those by Jose, et al. [6] are important in a transitioning society with changing processed food intake; however, longitudinal studies with detailed food intake assessment are required to assign causality or to assess the potential interaction with insulin resistance. Until then, the role of Mg will remain enigmatic, the need for supplements unclear, and serum Mg may simply have to continue to be considered as a biomarker for a particular type of diet. The link between environmental agents and childhood cancer is not a new concept. Environmental causes of childhood cancer have long been suspected by many scientists but have been difficult to pin down, partly because cancer in children is rare and because it is difficult to identify past exposure levels in children, particularly during potentially important periods such as pregnancy, in-utero, or even prior to conception. Hence, many of the environmental agents hypothesized for childhood leukemia remain speculative [1] [2] [3] .
Environmental Exposures and Childhood Cancer GAURI KAPOOR
In this issue of Indian Pediatrics, Rau et al. [4] investigated the presence of endosulfan in the bone marrow of children with hematological malignancy residing in areas sprayed with the pesticide (in South India). This is a case-control study in which the authors VOLUME 49 __ FEBRUARY 16, 2012 EDITORIALS report its presence in the bone marrow of 7/34 children residing in these areas including 6 who had leukemia.
The authors themselves point out that this study does not in any way prove that endosulfan is a cause of leukemia. As of date, there are no available epidemiological studies linking endosulfan exposure specifically to cancer in humans. It is important to understand that an association between an exposure and cancer does not necessarily mean that the exposure causes cancer. Most importantly, other possible explanations of the observed association must be ruled out. The consistency of an association is to be considered, and the association must be temporally correct meaning that we must be sure that the exposure actually preceded the development of the disease, which in this case would include events taking place before birth, during conception, embryogenesis and early postnatal life. Another important aspect in such a study is the sample size and whether it is truly representative of the population. As acknowledged by the authors, the small sample size, other compounding factors like genetic susceptibility, exposure to other carcinogens and their effects, are the limitations of this study.
Endosulfan, an off patent organochlorine insecticide and acaricide was developed in the early 1950s and has been used globally in agriculture to control insect pests. Although industrialized nations have restricted or banned many organochlorine pesticides, some of these chemicals (like endosulfans) are still used, on the assumption that they pose little threat to the environment, wildlife, or human health.
It has long been recognized that leukemia is a heterogenous disease with a multifactorial and multistep pathogenesis with a fetal origin being postulated by some [3, 5] . Epidemiological evidence suggests that ionizing radiation, certain chemicals (such as benzene), viruses (human T-cell leukemia/lymphoma virus type I, Epstein-Barr virus), and bacteria (Helicobacter pylori) may play a part in the development of some subtypes of leukemia and lymphoma in adults and children.
Finding causes of any disease is usually a long, slow process. No one study is likely to prove that a particular exposure definitely causes a particular cancer. However, each well designed and well executed study with adequate sample size will bring us closer to understanding the causes of these cancers within populations of children.
